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1.  INTRODUCTION 

Recent  scientific  studies  have  statistically  linked  atmospheric  fine  particulate  matter  (PM,o  and 
PMj  5,  or  IP/RP)  with  harmful  human  health  effects.  Unlike  the  situation  with  many  other  toxic 
substances,  for  PM  there  is  no  known  threshold  concentration  above  which  effects  begin  to  be 
observed  or  below  which  exposures  are  deemed  safe.  Therefore,  even  at  very  low  levels  of 
ambient  PM,  susceptible  individuals  including  the  elderly,  children  and  people  with  pre-existing 
respiratory  or  cardiovascular  disease  may  respond  adversely 

Although  the  major  concern  attached  to  fine  particulate  matter  results  from  the  health  effects, 
they  are  also  responsible  for  other  problems    The  most  notable  of  these  are  soiling,  chiefly 
associated  with  "sooty"  materials,  and  visibility  degradation.   Thus,  measures  to  reduce  ambient 
PMjo  and  PMj,  concentrations  in  Ontario  will  lead  to  improvements  in  the  health  of  Ontarians 
and  the  Ontario  environment. 

Responding  to  these  concerns,  the  Ontario  Ministry  of  the  Environment  has  set  an  interim 
ambient  air  quality  criterion  for  PM,o  of  50  |ig/m^,  expressed  as  a  24  hour  average.  Criteria  have 
also  been  set  in  a  number  of  other  jurisdictions  in  Canada,  the  United  States  and  Europe.  The 
Ministry  of  the  Environment  has  estimated  that  attainment  of  the  50  |ig/m^  level  will  result  in 
reductions  of  34  %  of  the  total  PM-related  health  impacts  in  Ontario. 

The  situation  for  atmospheric  fine  particles  is  complicated  because  they  have  a  number  of 
chemical  components,  and  may  be  emitted  directly  (primary  particles)  or  may  be  formed  as  a 
resuh  of  the  reaction  of  gaseous  precursors  (secondary  particles).   The  IP/RP  issue  is  strongly 
linked  to  a  number  of  other  important  atmospheric  issues,  because  they  involve  the  same 
pollutants.  This  points  to  the  need  for  broad-based  emission  reduction  strategies.  To  address  the 
IP/RP  issue  in  Ontario,  both  primary  and  secondary  emissions  leading  to  IP/RP  need  to  be 
reduced.  Reduction  measures  which  are  both  province-wide  and  community-specific,  dealing 
with  tranboundary,  transportation,  area,  and  point  sources,  should  be  considered  and 
implemented.    One  should  also  be  cognizant  of  the  fact  that  comparable  measures  to  control  US 
emissions  must  be  implemented  in  order  to  maximize  the  effectiveness  of  Ontario's  reduction 
efforts. 

2.  PURPOSE  OF  DOCUMENT 

This  document,  based  on  current  knowledge  of  the  IP/RP  issue,  proposes  a  framework  to 
developing  a  strategy  to  reduce  the  negative  human  health  and  environmental  impacts  due  to  the 
exposure  to  fine  particulate  matter  in  Ontario.   Details  on  the  IP/RP  issue,  including 
intergovernmental  developments  and  technical  information,  can  be  found  in  another  report  titled 
"^  Compendium  of  Current  Knowledge  on  Fine  Particulate  Matter  in  Ontario". 

In  the  following  sections,  guiding  principles  are  proposed  for  the  development  of  an  Ontario 
IP/RP  strategy,  followed  by  a  description  of  respective  jurisdictions'  mandates  for  effecting 


emission  reductions  from  different  source  types.    Strategic  options  have  been  identified  together 
with  broad  based  measures  to  reduce  the  negative  effects  due  to  IP/RP  in  Ontario. 

3.  GUIDING  PRINCIPLES  FOR  DEVELOPING  AN  IP/RP  STRATEGY 

The  following  principles  have  been  agreed  to  by  the  partners  of  Ontario's  Smog  Accord 
{Ontario 's  Smog  Plan,  1 998); 

1 .  Balanced  approach:  pursue  activities  that  are  environmentally  sustainable,  cost  effective 
and  technologically  feasible. 

2.  Sound  science:  apply  scientific  principles  and  use  the  best  available  technical 
information. 

3.  Harmonization:  coordinate  activities  with  other  jurisdictions  and  sectors,  wherever 
possible. 

4.  Fairness:  recognize  past  and  ongoing  reduction  efforts  and  strive  to  create  a  level  playing 
field  in  which  everyone  is  engaged  in  smog  reduction  activities. 

5.  Flexibility:  aim  for  the  effective  use  of  human,  financial  and  scientific  resources  and 
build  into  activities  the  ability  to  respond  to  future  innovations  and  improvements  in 
understanding  of  the  smog  problem. 

In  the  development  of  Ontario's  IP/RP  strategy,  additional  consideration  should  be  given  to  the 
following: 

1.  Use  an  intesrated  approach  taking  other  air  issues  into  account  since  many  air  issues 
are  interconnected,  it  is  important  and  necessary  that,  when  a  response  strategy  to  address 
EP/RP  is  developed,  consideration  be  given  to  other  relevant  issues.  Proposed  IP/RP 
reduction  goals  and  measures  should  not  have  counterproductive  effects  and,  where 
possible,  they  should  achieve  complementary  reductions  of  other  air  quality  problems. 

2.  Ensure  coordination  and  stakeholder  participation  in  stratesv  development,  stakeholder 
participation  is  essential  since  a  collective  effort  is  sought  to  address  the  IP/RP  problem. 
Development  and  implementation  of  Ontario's  IP/RP  reduction  strategy  should  involve 
stakeholders  who  directly  or  indirectly  contribute  to  FP/RP  emissions,  as  well  as  other 
interested  sectors  of  society,  including  those  who  can  engage  the  public  and  influence 
behaviourial  changes. 

3.  All  emittins  sources  share  responsibilities  to  improve  the  IP  ^RP  problem .  all  sources 
which  contribute  to  the  IP/RP  problem  in  Ontario  should  bear  their  fair  share  of  emission 
reductions  and  costs  towards  the  solution  of  the  problem. 


4.  Achieve  planning  and  reduction  ohjectives  in  the  most  cost  effective  manner:  focus  on 
maximizing  IP/RP  reduction  with  the  limited  resources  available.  This  includes 
consideration  of  least  cost  (per  unit  reduction)  sources  and  both  province-wide  and 
community-specific  measures. 

5.  Prepare  sector-  and poUutant-specific  reduction  plans,  in  addition  to  committing  to 
IP/RP  related  reductions,  sources  or  source  sectors  should  prepare  reduction  plans  to 
provide  a  basis  for  progress  tracking.  As  sectors,  this  includes  transboundary, 
transportation,  area  and  point  sources.  As  pollutants,  this  includes  IP/RP  (as  primary 
emissions  of  fine  particulate  matter),  and  SO2,  NO,,  NH3,  and  VOCs  (as  precursor 
emissions  leading  to  the  formation  of  secondary  aerosols). 

6.  Commit  to  continuous  improvement  through  research  and  phased  implementation . 
priorities  for  research  should  be  identified  and  programs  initiated  to  address  those  needs. 
While  knowledge  is  incomplete,  it  should  not  be  used  as  an  excuse  to  postpone  actions  to 
deal  with  the  issue.   Interim  reduction  plans  (including  "no  regrets"  actions)  should  be 
prepared  and  allowance  should  be  made  to  update  these  plans  and  to  introduce  new 
measures  when  new  information  becomes  available. 

4.  STRATEGIC  OPTIONS 

Despite  some  uncertainties  exist  in  our  understanding  of  the  IP/RP  issue  (e.g.,  emissions,  health 
effect  mechanisms,  reduction  costs,  etc.),  the  IP/RP-related  health  effects  and  high  PM  levels  in 
many  Ontario  communities  lead  to  the  conclusion  that  there  is  a  need  to  take  actions  to  address 
the  IP/RP  problem    In  this  section,  some  options  have  been  identified  to  move  the  IP/RP  issue 
forward.  Concurrent  with  Ontario's  effort  in  developing  an  IP/RP  strategy,  there  is  also  a  process 
in  establishing  Canada-Wide  Standards  for  IP/RP, 

In  this  document,  a  number  of  potential  air  quality  goals  (24  h  ambient  air  quality  criterion)  have 
been  selected  by  the  Ministry  as  illustrative  examples  for  PM,(,  consideration: 

•  50  |ig/m^  is  Ontario's  interim  ambient  air  quality  criterion  for  PM,,,; 

•  60  fig/m''  corresponds  to  half  of  the  Ontario  TSP  AAQC  value,  and 
40  |ig/m^  (10  |ig/m^  below  the  50  |ig/m^  level). 

For  PM25  values  corresponding  to  half  of  the  PM,,,  values  are  included  here  since  about  half  of 
the  PM,„  mass  is  due  to  PM,  5.    In  order  to  reduce  the  impact  of  outliers,  the  use  of  the  third 
maximum  concentration  is  recommended. 


Strategic  options  have  been  identified  below  as  approaches  to  reaching  the  suggested  goals. 
Table  1  lists  considerations  associated  with  these  strategic  options. 

1.  Interim  AAQC  of  50  ^g/m^  with  at  least  10%  reduction  in  emissions:  Affirm  Ontario's 
interim  ambient  air  quality  criterion  for  PM,,,  of  50  ng/m'  and  the  interim  reduction  target 
of  at  least  10%  emissions  contributing  to  IP/RP.  Not  to  adopt  a  new  long-term  AAQC 
until  adequate  supporting  information  is  available.  In  the  meantime,  focus  on  reduction 
actions  for  emissions  of  primary  fine  particulate  matter  and  precursor  gases. 

2.  AAQC  with  interim  and  long  term  target  levels/dates:  Develop  24-hour  ambient  air 
quality  criteria  (AAQC)  for  PM,„  and  PMj  5  with  fixed  levels  (e.g.,  40  and  20  ng/m"*)  and 
target  dates  (e.g.,  2015),  with  the  option  of  phased-in  targets  (e.g. ,60  and  30  [ig/m^  for 
2005  and  50  and  25  ^g/m'  for  2010). 

3.  Long  term  AAQC  and  interim  target  levels  or  reduction  percentages:  Endorse  long-term 
ambient  air  quality  criteria  (e.g.,  40  and  20  ^ig/m^  for  PM,o  and  PM25)  without 
committing  to  a  date  and  set  interim  targets  based  on  ambient  levels  or  %  reduction 

4.  Different  AAQC  for  AQMAs:  Develop  different  ambient  air  quality  criteria  for  areas  that 
may  be  designated  as  IP/RP  air  quality  management  areas  (AQMAS)  and  the  rest  of  the 
province  (e.g.,  50  and  25  |ig/m^  for  PM,o  and  PM,  5  for  designated  areas,  and  40  and  20 
Hg/m^for  PM,f,  and  PM25  for  the  rest  of  the  province) 

5.  Different  implementation  dates  for  AQMAs  (same  AAQC  across  Ontario):  Designate 
different  implementation  dates  for  PMk,  and  PMj  5  AAQC  in  AQMAS  than  the  rest  of  the 
province,  e.g.,  2020  and  2015,  respectively. 

6.  AAQC  for  PM,,,  with  PM-,  <  to  follow:  Develop  ambient  air  quality  criteria  (AAQC)  for 
PM,(,  for  the  time  being.  Postpone  development  of  PM, ,  AAQC  until  more  information 
becomes  available. 

7.  USEPA  standards  for  PM,,,  and  PM,  ■;:  Harmonize  Ontario  ambient  air  quality  criteria 
(AAQC)  with  IP/RP  standards  in  the  united  states,  e.g.,  150  \ig/m^  for  PM,(,  and  65  ng/m 
for  PM2  5. 


It  is  further  recommended  that  "pollution  prevention"  and  "keeping-clean-areas-clean"  (Towards 
a  National  Acid  Rain  Strategy  for  Post  2000,  J 997)  be  supplemental  provisions  to  all  of  the 
above  options.  One  should  be  cognizant  of  the  fact  that,  without  compatible  US  emission 
reductions,  the  effectiveness  of  Ontario's  reduction  efforts  alone  will  be  greatly  compromised, 
which  will  lead  to  significantly  less  air  quality  improvement. 


5.  DEVELOPING  A  STRATEGY  TO  REDUCE  IP/RP  EFFECTS  IN  ONTARIO 

Ontario's  IP/RP  problem  originates  from  transboundary  pollution  (from  the  United  States,  and 
other  parts  of  Canada)  and  locally  generated  sources  (i.e.,  transportation,  area,  and  point  sources). 
Regulation  of  these  different  sources  falls  under  different  jurisdictional  mandates.   The  Ontario 
government  has  the  mandate  over  local  sources.   The  federal  government  has  responsibilities 
over  transboundary  pollution.  In  some  cases,  such  as  transportation,  the  responsibilities  are 
shared  between  federal,  provincial  and  municipal  levels  of  government 

Actions  are  needed  now  to  start  addressing  the  IP/RP  problem  in  Ontario    There  has  been 
significant  research  over  the  last  decade  on  the  health  impacts,  atmospheric  chemistry,  emissions 
and  costs/benefits  of  controls  for  IP/RP,  however,  it  is  also  recognized  that  there  is  not  flill 
scientific  certainty  yet  on  this  issue.  A  better  understanding  of  the  science  would  help  refine, 
optimize  and  refine  a  strategy;  however,  it  should  not  be  used  as  a  reason  for  postponing  actions 
to  deal  with  the  issue. 

A  parallel  track  approach  is  proposed  in  view  of  what  is  known  and  what  is  unknown  about  the 
IP/RP  issue  in  Ontario.  It  is  proposed  that  some  policy  decision  be  made  to  undertake  emission 
reduction  actions  concurrent  with  efforts  to  bridge  the  knowledge  gaps. 

5.1        Measures  to  Reduce  IP/RP-Related  Emissions 

Independent  of  which  option  is  to  be  chosen,  in  order  to  move  toward  a  long-term  Ontario  IP/RP 
strategy,  aggressively  pursuing  PM  and  precursor  reductions  from  the  United  States  by  the 
federal  government  would  be  imperative. 

Within  the  province,  in  order  to  attain  a  desirable  IP/RP  level  in  Ontario,  measures  to  reduce  both 
primary  and  secondary  emissions  leading  to  IP/RP  need  to  be  introduced.  Since  cities  are  the 
place  where  most  of  Ontario's  population  resides,  reduction  of  PM  effects  in  cities  where  people 
are  exposed  to  high  levels  of  PM  is  crucial.   Reduction  measures  which  are  both  community- 
specific  should  be  considered  and  implemented. 

The  following  province-wide  efforts  may  be  implemented  to  improve  community  IP/RP  air 
quality. 


SOURCE  TYPE 

REDUCTION  MEASURES 

Local  point  source  pollution 

-compliance  with  current  POI  standards  for  total  suspended 

particulate  matter,  NO,,  SO2,  NH,,  and  VOCs 

-voluntary  reductions  beyond  regulatory  requirements  are 

encouraged 

-energy  conservation  efforts 

use  of  cleaner  technology  and  process  as  plants  are  upgraded 

-pollution  prevention 

Transboundary  source 
pollution 

-the  federal  government  to  negotiate  with  the  United  States  to 
effect  IP/RP  related  emission  reductions 
-Ontario  and  federal  governments  continue  to  urge  the  US 
EPA  to  move  towards  more  stringent  PM  standards  when  the 
US  Clean  Air  Act  regulations  associated  with  ozone  and  PM 
are  subject  to  review 

Transportation  source 
pollution 

-less  pollution  from  vehicles 

-cleaner  vehicle  fijels 

-transportation  demand  management  such  as  improved  public 

transportation,  car  pooling,  etc. 

-vehicle  emissions  testing  program  to  maintain  the 

performance  of  on-road  vehicles,  trucks,  and  buses 

-programs  to  minimize  ftigitive  dusts  from  paved  and  unpaved 

roads 

-"greening"  of  company  fleets  through  the  use  of  cleaner  fuel 

vehicles  and  buses 

Area  source  pollution 

-energy  efficiency  and  conservation  measures 
-fugitive  dust  programs  for  industrial,  construction  and 
institutional  sectors,  to  reduce  emissions  from  unpaved,  track- 
out,  wind  erosion,  strong  piles  and  material  handling 

5.2        Bridging  the  Knowledge  Gaps 

While  a  great  deal  is  known  about  IP/RP,  continual  research  is  needed  to  better  our 
understanding  in  the  following  areas; 


Chemical  formation  mechanisms  of  fine  particles  from  precursors 

Accurate  PM,o  and  PMj  5  inventories 

Quantification  of  the  primary  and  secondary  particulate  emissions  from 

transboundary  sources 

Emission  inventories  of  key  ingredients  (including  ammonia,  primary  fugitive 

dust  and  VOCs) 


•  Mathematical  predictive  models 

•  Measuremem  (ambient  air  and  at  source)  of  PM  to  understand  their  physical  and 
chemical  characteristics,  including  chemical  speciation  and  the  associated  health 
effects 

•  Biological  mechanisms  associated  with  IP/RP-related  heahh  effects 

•  Cost  effective  and  environmentally  effective  control  technologies  and  processes. 

•  Benefit-cost  analysis  methodologies 

•  Synergies  of  multi-pollutant  control 

Concerted  efforts  are  required  to  bridge  the  knowledge  gaps  to  prepare  Ontario's  readiness  to 
develop  a  comprehensive  IP/RP  reduction  strategy.  The  following  efforts  are  recommended  for 
bridging  these  gaps. 

1.  Additional  Monitoring  and  assessment:  more  ambient  air  monitoring  and  source 
characterization,  and  assessment  will  be  required,  using  harmonized  pollution 
measurement  methods  and  network  design.  Partnerships  are  encouraged. 

2.  Additional  IP/RP  -  related  research  is  necessarv:  fijrther  IP/RP  related  research  is  needed 
to  fill  knowledge  gaps;  especially  in  the  areas  of  culpability  of  PM,o  vs.  PM2  5,  emission 
inventories  (e.g.,  IP/RP,  NH3  particle  sizing  information),  modelling  capability 
development,  benefit-cost  assessment,  and  use  of  economic  instruments  (e.g.,  emission 
reduction  trading). 

6.  NEXT  STEPS 

Development  of  an  Ontario  fine  particulate  strategy  is  not  an  independent  exercise. 
Concurrently,  a  process  has  also  been  initiated  to  develop  Canada-Wide  Standards  for  IP/RP.  A 
national  workshop  was  held  in  October,  1 998  to  be  followed  by  another  national  workshop  in 
May,  1999. 

It  is  intended  that  Ontario's  IP/RP  strategy  development  will  be  fijily  integrated  with  the  Canada- 
Wide  Standards  process.  An  Ontario  Smog  Plan  Steering  Committee  on  the  IP/RP  issue  is 
planned  for  mid-May,  1 999  to  seek  inputs  from  all  relevant  Ontario  stakeholder  on  strategic 
options  and  implementation  plan  for  Ontario. 
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